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‘1’hc nc.wcs( generation of JPI. imaging cxpcrimcnts, tbc {:assini imaging Scicncc Subsystcn  J, rcquird  calibration analysis
cffwl bcymd  that of ils prdcccssm instruments. ‘1’his callccl for streamlining tbc data rcduclioa prmcss  with automation ad
flexibility wbilc using software inbcrilcd  from  suppwl of tbc Galileo Solid State lmagiag instramcn(.  A SCI of cnbanccmcnts
was ilnplclncn(d  which au(oma(cd many tasks, tracked tbcit iapu(s  and outputs and gcncra(cd easily dis[ributab]c  products,
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1.  IN’J’I<OI)lIC’1’ION”

‘1’hc Chssini ]nissim  is sending a suite of remote sensing instruments into orbit aroun(J  Saturn. Among these instrumcnls, a
Jmir of ~~1)  imagcrs make up the imaging Scicncc Subsystcm  (1SS). ‘1’bc.  Narrow-aaglc  ~amcra is a ncw clcsiga with 24
filtc.rs and a 1024X1024 scnsol Jmducing 12-bit data values. ‘1’hc Wide-angle Guncra uscs sJ>arc Voyager oJ>tics  with J 8
filters, IN]( i(Jcn(ical electronics witJ]  (I1c Narmw-angle ~amcra[.

‘1’Iwsc  dcviccs rcquid  testing and calibration  prior to launch in order 10:
. verify hat lbc dcsiga rccluircmcnls  had been ]nct,
● fincl prohlcms with bardwarc or softwm that cmIJd  bc flxcd prc-launcJ~,
. cbatac(crizc tbc systcm  response over tbc range of operating conditions,
. dctcrminc tJ]c various asJ>ccts of tbc iaslrumcnt  siSaaturc  that aJqlcar  in the data

‘1’bc vast array of calitwatcd tcsl equipment, thcmalh’acuum  chambers, Jight sources, and cmnputcr  bardwarc  and sof(warc
ncmssary  to produce tbc. raw calibration image data is not covcrc41  in this paper. ‘1’hc asJ3cc(s  covcrcd hc.rc invo]vc tbc
co]l)pu[c.r Jmdwarc. and sof(warc ncccssary  to analy~,c the tbousancls of test images pmlaccd  wbilc calibrating cacb instrument.
Ihphasis  is Sivcn to cnbanccmcnts  to tbc. Galilc.o analysis software in the areas of automation and pro~Juc[s.

2 .  ANAI,YSIS  ‘J’ASKS

of tbc many and varicci activit ics it takes to pducc a ful I y calibrated inst ramcnt, the calibration analysis suppor[ discussed
J]crc is that wbicJ] involves proccssin.g  of the image data. ‘1’bc folJowing list outlines tbc analyses performed on cacb camera
systClll ad was derived from instrumcat  rcquirc]]lc.r~(s2.

●

●

●

●

●

●

●

●

●

l)ata acquisition, cataloging  and archiving
LsYstcl~l  gain COllstan( dcriva[ ion
Stlul(cr-offsc(  compensation
Naviga[im  targc(  data dis[ribu(ion
I .incarily and sensitivity analysis
l’i xc]-by-pixel radiomctric  response dcriva(ion
1 tnlropy cffcc[ correlation
Noise S])CC~I’Ulll  analysis
Modulation ‘1’ransfcr  1 ‘unct ion dcrivatioa

}:ocus aaalysis
Gcomc.tric  distortion func(ion vali(Jation
Point RcsJ>onsc  l:unction analysis
I ,ight leak analysis
Polari?atioa  an.glc derivation
l)ark-current cbarac(cri~ation
Sensor blcmisb  analysis
(~alibratcd flat field production



3, ‘J’I]IC  l~AC1l/1’J’Y

‘1’hc facility at the JCI Propulsion 1,abmatory  (J1’1,) known today as Ilm Mul[imission ln~agc l’rmmsing  Subsystcm (M 11’S)
has bc.cn calibrating J1’1 ,’s imaging instruments since the days of Mariner 6 and 7. Although the computer platforms arc
radically diflctcnt  today, many of lhc basic calihra[ion sof(warc applications arc still in USC. l;or inslancc,  projects still need
1 ‘ouricr  ‘J’ransfoms  to chcd noise and derive Mociulation  ‘1’ransfcr  l;unctions.  ‘J’hc  calibration rcpor~s  for Mariner 93, Mariner
1 od, Viking Orhitcr’  and Voyagcr6  show an evolving capability for calibration of sensor systems. 1 Iowcvcr, it was tbc
previous project, Gal ilco, which produced proven analysis soflwarc  fot characlc.riy,ing CC]) scnsors78.

4.  B A S I S  Ok’ I’JIIC SYS’1’llM DICSIGN

1 bring the period of support for ~assini  1SS calibration, the M 11’S facility was t ransilioniag from a VAX/VMS cnviron]ncnt
to a distrihutc[i UNIX environment. ‘1’hc facility’s nc.w comimncnts  (botil barciwarc an(i sof(warc)  were coming on-lim  and (I1c
oki proven VAX/VMS archi[ccturc  was being (icco~~llIlissioj~cci.” ‘1’ilc timing of tilis transition cflotl rclalivc to the 1SS
suiywrt  pcrio(i  was a major fac(or in tile cicsign of tbc calibration capability.

‘1’i]c large task of porting ti~c existing Galileo imgrams  inlo tbc developing MIPS UNIX environment in time for ~assini
supiml  (inciuciillg  extensive software testing) looke(i like a bu(igctary anti sciMiLIlc problcm. ‘J’hc  alternate apimacil  was to
mainfain  anti cnhancc ti]c VAX/VMS capability wi~ilc augmenting ti~c existing calibration programs with rcasonab]c  ICVC.JS  of
automation.

Sol l’rovcn  softwrc
‘J’hc software baseline going into the ~assini  task was that resulting from tbc Galileo calibration of tbc 1980’s. “1’hc
VAX/VMS  software pcrformc(i most of the tasks required for (;assi ni but by most] y l~ol~-alltoll~atcci” means. ‘1’i~is cai]abiiily
covcrmi most of the tasks listcd abOvC witil the Cxccplion of cataloging an(i arciliving,  poiarizat  ion and focus. ‘J’hc i>]ol ling
cai~abiiity, ilowcvcr,  was inficxib]c  anti har(iwirc(i  into the api~]ications and cad task required cxtcnsivc setup time.

la a(iciition, tiw rcs(  of tile MI 1’S VICAR image processing sys[cm(’ was also i>arl of the VAX/VMS sof[warc basc]inc.  ‘]’hc
VI~AR  ]ibrarics  of applications programs were avaiiab]c. for ti~c more gene.ral tasks of image processing, sLIcb as inlagc
ariti]mctic,  l;JI”l’s, statistics, scripting (proccdurcs),  an(i (iisp]ay.

5.2 Jlardwarc
An incxi>cnsivc  VAX/VMS platform (VAXstat  ion 4000/90) was acquircxi  when tile M 11’S VAX i~la[(orms ti~at Galileo hi
u scci wc.rc rcp]accci by lJNl X i]ard ware. In ti~is way, ti~c VAX/VMS  sof[warc  baseline couki bc maintaincci in its working
comiition  anti cni~anccmcnts begun immcciiatcly. In its final configuration, this systcm’s  pcripilcrais  iaclu(icci:

● 19 Gbytcs  magnetic ciisk
● 2 rcwritablc  optical car[ri(igc  (irivcs
●  1 Cl J-l<OM clrivc
● 1 8-n~nl  magnetic tape backup cicvicc

5.3 MIPS  S e r v i c e s
A{iding this cic(iicatcci VAXNMS  platform to (IIC Ml I’S ciistributcd  systm ma(ic
‘J’iJc M 1 i’S fiber-optics network linkin~ the plat fores with each other anti with

available the. other nc.w MI1’S capabili[ics.
ti~c ou[sidc worlci was airca(iy in place. A. .

(iatabasc server was aircady  available on tbc network which would sc.rvc both LJNIX aaci VMS client maci~incs. So, aciding the
. .

client cia(abasc software  to this cal i brat ion workstat  icm inmc(iiatci  y cstab]isilcci a cataloging capabiiit y. ‘J’ilcrcforc, onl y a
minimal cf~or(  was rc41uirc4i  to maintain the baseline of working Galileo softwal  c on a actworkcci machine with potential
cialabasc cailabiiity.

6. l)ATA  ACQ1JIS1”1’1ON ANI) VORMA’1’

An impor[ant  ac[ivity  which ha(i a great influc.ncc uimn tim cicsign anti operation of tbc calibration systcn~ was ti]c early
interact ion of M 11’S  with the 1SS dcvclopmcnt  team. ‘J’his allowc(i the (iownstrcam  M 11’S users of the calibration ciala to
bavc input in (iccisions aa(i rccjuircmcnts. 1 )csign choices were ma(ic very car] y which greatly in flucaccci tile calibration
opcra[ioas an(i how MII’S  got its analysis cionc.



‘1’hc.  1SS dcvc.lopmcat  team used the 1 ingiaccriag Grouad  SuppoIl I k]uipmca( (1 KS] 1) compulcr  syslcm to SLlppOII  tbc  actual
ilnagc data takiag. 1( pcrl’orlncd lhc camera comnlaartias aad built (I)C image film from the camera’s tclcmclry stream. ‘lhc
data flow from the Il~JSl i to IIIC  MIPS works(atioa  (I Ugu Ic I ) was cavisioacd (o usc lhc cxisliag JI’1, networks bccausc tbc
two machiacs were aot co]ocatcd, 1 lowcvcr,  scvc.tal I MS] ~ loading aad usage issues prccludcd dlc regular dirccl traasfct of
dn[a to MI IIS. ‘J’ypic.ally, lhc dala was Iraasfcrmd  10 a sccoad lWS11 (oat which was aol iatcractinE  with tbc camctd) via
oplical disk bcfotc bciag t taasfcwcd to the MI [’S works(atioa  via l~ilc ‘1’ransfcr  l’rotoco]  (1 rl’}’).
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1 Jig. 1. Nc.tworkcd  compatcrs was the kcy to raw data t raasfcr  aad storage, clata maaagcmca[ aad Jwodac(  delivery

l’ar[icular]y critical was the choice. of image format uscci by the lIiSli. ‘1’hc.  fac( that the 1 iGSl i was dcsigacd to gcacratc
images ia Vl~.AR format mcaat that tbcsc images were alrcacty ia a “MI1’S-r~ativc” format whca (lIcy arrived oa the
workslatioa)s  disk. ‘1’hc.  VICAR labc]s of the images coashwctcd  by (tic Il~JSIi coataiaccl  ASCII kcyword=valuc pairs similar
to l’laactary 1 ~a(a Systcm Iabc]s. ‘1’hcsc  humaa-  aad l~~acl}il~c-rca(ltlt)lc  itc.ms were part of tbc image files aad would bc updated
with processing history iaforma(ioa as acccssary  by [bc VIC~AR  cxccutivc. la additioa, this cxccutivc. haadlc41 all
iaput/output  such lhat it was iavisiblc  (o (I)c VAX user that the image files were crcatcd oa a forciga  machiac (the IiGS1;  was
a S1’Al<~s[aliotl  10), Scc l?igarc 2 for the lisl of VI(~Al< labc] items produced by (1)c IKIS1l at image crcatioa time.

‘J’iIc da(a-takiag process al ttm IiGSIi labc.tc.d  atl images as bcia.g par( of uaiquc obscrvatims.  lk)r  ias(aacc, tbc. V1~AR  label
of’ all 1,igh[ ‘1’raasfc.r  data takca at + 25°~ ia gaia state 2 with f i l ters  0.1 aml [H.2 was gi vca aa obscrvaticm.  id of
“1.11  G} IT_TwSFER_2  O 5“. Similar Icsts with d iffcrca(  flltcrs, gaia or tcmpcraturc  would bc givca diffcrcal observation- id



*

values. Ikcausc  of this initial labc]ing,  the indcpcndcnt  sets of data resulting from the various [csts were easily identified
throughout the analysis process. The role of observation information in automation will bc discussed further in Section 7.4.

7 .  CAI.IBRATION  ANAI.YSIS  ItNIIANCItM1tNTS FOR 1 S S

‘1’hc usc of (1E baseline of working Galileo sof(warc allowed time for dcvclopmcnt  of automation turd cataloging capabilities.
Most of this clcvclopmcnt  effort went into the following four areas:

. catalog and intcrfacc

. improved output produc(s
● process au(omaticm
. product archiving

7 . 1  Gltalog
l’hc most cri(ical  cnhanccmcnt  of the analysis capabilities was the USC. of an irnagc catalog database. No other improvement
caused so much incrcasc  in productivity. Previous calibration efforts had no database capatilitics.  }Iowcvcr, the Voyager
support at Ml I’S enjoyed an image catalog from the start of the lJranus  support. I’hcsc  years of expcricncc with image
catalogs were used to design a catalog and user intcrfacc  which would allow tasks to bc highly automated.

‘1’hc M 1 }’S facility had a Sybasc database systcm in place for support of multiple projects. I“hc server (a UNIX platform)
scrviccd  requests from various Sybasc client machines, including our Cassini calibration VAX, over a local network, In
addition, an interactive user intcrfacc was in place before the dcvclopmcnt  for ~assini  occurred. I’his meant that, once
established, the calibration image catalog tables could bc queried and acccsscd by users immediately. Only the lSS-specific
soft ware intcrfacc nccdcd to bc dcvclopcd.

7 . 1 . 1  Tables
Appropriate catalog tables and fields were defined for the specific requirements of 1SS calibration. Iiach record in the catalog
tables rcfcrrcd  to a single data file., whether of image, tablular, or other t ypc. 1 tor irnagc data, almost all information 10 be
store.cl in the catalog carnc directly from the descriptive items of the VI~AR  Iabcl cxccpt for the disk location of the file. A
table called ‘main’ contained these characteristics and the location of the raw data. The c.cm-cspondcncc bctwccn  lhc VICAR
labc] and the ‘main’ fichls is shown in Figure 2.



VICAR I. AIIEI, ITltM NAME table field narnc
IMAGI;_NUM131iK Sclk
MISSION_ ~’}lASI;_3’YI>E phase
011S1 ;RVATION_I1> obscrvrition
lMAG1;_q’lMll cvcntycar

I . . . . . . . . . . .

cvcntlimc
‘1’ARGIiT_NAMFi target
INSTRIIMI;N”I’  11) camfvn--- . . . . .,
INS’J’RLJMIINl’_MOIJIl_ll) mode
IIXPOSLJJWi_l)URATION Cxpos
1’11 /’J’IIRl  NAME filicrl
F1l ,’IT3R2 NAMII I, . . . . ..—
CiAIN_MOI~ti_lD gain
1.ICiI lT_IU .00D.STAJ13-  H .AG lig,htfloocl

11 ,00MING. STATE- Iq.AG arrtiblooming
STATli I;I /AG callamns

ANJ’11
CA1 ,1 B_l .AMP_.!
CONVI”;RSION-  TYPE -

I conversion I1 iNCO I cncoclin@ I
GROUP 111 ,OCKS ! hlmk. I
Al .GORJ’J”l IM I algorithm 1
111 .OCK_TYPI1 btypc

4TJON-  I~AC’J’OR_INJXiX qfaclor
COMPRliSSJON_ RA1”IO compratio
11.I.UMINANT illuminant
RAI)lANCI1 raftianm
O1)l’ICS_.TJIM}  >13RAl’LJR}i opticslcmp
1;1 I ;l’l;R_3’EMI’llRAl’URE fil(crtemp
111 l’J ‘1 lCTOR..TI  \MPI?RATURl 1 Ccdlcmp
MISS]
c—

:NG_l.lNMj I missinglincs
~OMM1~N’J” comment

Iquality
I diskid
I directory
I file

extension
archfilc
crwlkd

1 ‘ig. 2. ‘J’his table shows the comcspondcncc  bctwccn  the values in an image’s VICAR label and its record in the catalog.



A table called ‘products’ s[orcd all image, tabular and otbcr files producsd  by the automated procedrrrcs. ‘l’his product
al-chiving  task is discussed furlhcr  in Section 7.3. A table called ‘calfilcs’  stored all files that later programs would need to &
further  calibi-ation  processing. ‘lI]csc files of critical rcduwd data stored information such as shutter-offse,t, dark-crrrrcnt and
radiomct[  ic response.

7.1.2 Catalog [Jsagc
Storing, modifying and extracting information from the catalog tables involved only a small SC( of software modu]cs. All
tbcsc modules were ncw and involved sending commands and queries to the rc.mote. LJNIX  database. server and receiving
response.s.

Tbc program CA’l”AI .OCiliR was written to store information on images newly acquired from tbc lIGS1 L l’hc user merely
had to give CA’I’A1.OGIIR  a text file containing the filenames of Ihc images to catalog (a simple directory listing).
CA’1’A1  .OGI iR would read the VICAR label items and submit that informat  ion to the Sybase server for storage in the table
‘main’. Similarly, SAVJHSS and SAVIiCAl,  s[orcd  items in the ‘producls’  and ‘calfilc.s’ tables.

Modifications to tbc catalog could bc done interactively via tbc existing interface program D13V1HW or with the ncw program
MOIJCA”l’. Any modifications were always done in conjunction with modifications to tbc VICAR labels so that both SCM of
information remained consistent.

Users could cx(ract information from the catalog tables by using I)BVII;W,  or through the ncw program CAI.RPT.
CAI .RI’l’  gcncratcd  reports containing user-sclcctcd  fields from user-sclectcd sets of records. The records could bc sclcztcd by
‘obscrva[ion_id’ or by ‘sclk (i e., imagc_nun~bcr)’  range.

‘1’hc proglam GIMMI; was designed as the single intcrfacc  bctwccn the ca[alog and the application programs. It returned a text
file containing a list of all filenames making up a spccificd  observation. Among the options availahlc, it could sort the list
by exposure time, ignore poor quality frames, or return frames only with a given exposure time. In addition, it could return
files with similar observation or could return the off-]inc  archive locations of image.s. GIMMI i’s kcy usage in automated
procedures is discussed bc]ow in Section 7.4.

7.2 New output products
‘1’hc rcduc.cd data of previous projects often had to bc extracted from the log files or printouts from various processing jobs. In
addition, all the plots were done on a line printer with no flexibility of presentation. A critical cnbanccmcnt  for Cassini
calibration involved augmenting many kcy programs with tbc addition of tabular data output tiles. l’hcsc. contained tab-
dclimitcd ASCII data values rcprcscnting  the results. ‘1’hc addition of these files alone transformed the output products of
calibration from “this is what tbc software can give you” to “what kind of plot would you like?”. The format of Lhcsc

products being ASCII tat>-delimited text made thcm essentially gene.ric platform-independent products that could bc easily
distributed to other team rncmbcrs.

Commercial off-tbc-shelf plotting tools were sclcctcd to provide enhanced information display over the Galileo capabilities.
‘1’hcsc  were for running on Macintosh platforms to complement the VAX image-oriented display capabilities. I’hc plotting
applications acccptcd  the tab-delimited ASCII tables produced by the analysis programs and procedures.

‘l”hc applications Spyglass Plot (for tabular data) and Spyglass ‘1’ransform  (for array data) were found to be flexible in data
presentation, fast and allow large numbers of points. Their capabilities were more than required and with mro development
cost. Opcratirrg in a Macintosh cnvironrncnt  allowed laser printer output products, postscript plot files for e-mailing, delivery
of tables on Macintosh or IBM diskettes and sharing files across a network with the ot}lcr users.

7.3 Product Archiving
AS files of products were gcncratcd  by the calibration proccdrrrcs, they were copied from the user’s directory to an arc.llivc
storage location and cataloged by SAVF.ISS, This rclicvcd the users of much of tbc data tracking and saving process. No
storage mix-ups occurred even when the same proccdurc.  was run nnrltiplc times, bccausc each version of a product was given
a rmiquc name constrrrctcd  from a counter value called the ‘linkid’. }/or example, a gain tab]c was proctuccd each time tbc
Systcrn  Gain proccdurc  was run but each table would have a unique name like GAIN. TBL14  or GAIN. TBL95. In addition,
the log or other files from tbc same Systcm Gain job which made GAIN.TBL14 would also have the linkid ’14’ in their
filename. l’bus, all saved files resulting from a given job were associated by the ‘Iinkid’  in their filenames. In addition, the
catalog rnaintaincd the products’ location and heritage. ‘1’hc ‘Iinkid’  value was incrcmcntcd for each run and maintained
scparat c1 y for each analysis J>roccd  urc,.



;

7.4 Process Automation
I’hc catalog con(airrcd  all tbc information ncccssary  to associate image frlcnamcs  with the various tests (’observations’) I un by
tbc liGSIi. ‘Ilcrcforc,  the arduous and error-prone task of typing filcmuncs into procedures could bc eliminated by using an
intcrfacc bctwcmr tbc catalog and the procedures. Instead of installing a catalog intcrfacc in each program which nccdcd files,
tbc ncw program GIMMIi was used as the sing}c intcrfacc point. As dcscribcd earlier, it would query the catalog for an
obscrwation  and return a list of files to process. This had the cffczt of allowing users to select tests tc) process rather than
deciding which images were required for a g,ivcn analysis task.

‘1’hc nature of the calibration job meant that each calibration task operated either on a group of images simultaneously or
operated the same way on multip]c  individual images sequentially. IJor instance, a Systcm Gain task derives a function from
a set of images of various exposure times. On the other hand, each image’s noise spcctrrrm  is produced indcpcndcntly of all
other images, but many cxamp]cs  are rcxprircd. Ilithcr way, the analysis promdurcs which run lbc application programs
require a distinct set of files to process for cacb test,

I;or  those programs needing multiple frames simultaneously, GIMM1i’s list was submitted dircdy to the application
program. It was a minor cnhancemcrd of the Galileo programs to allow them to accept lists instead of relying on the user to
put all the names on a command Iinc. Hxatnplc  1 shows tbc basic structure of this type of analysis proccdurc.

in tbc example, after getting the user-specified parameters, the proccdurc  acccsscs a file containing the ‘linkid’ which will be
used to make unique filenames for tbc output products. ‘1’hc ‘linkid’ value is incrcmc.nted and stored  in the file. Next,
GIMMI i is run to extract from the catalog tbc filenames for Ibc observation being proccsscd.  These files arc then proccsscd  as
a group by a program which makes an output tab]c.

‘1’hc outpu[ product (usually onc or more tab-delimited ASCII table), GIMMli’s list of files and perhaps other files prwhrccd
by tllc proccdurc arc all given lilcnamcs  using the ‘Iinkid’ to associate thcm. ‘1’hc ncw program SAWHSS  tbcn catalogs these
files for frrturc  usc with characteristics common to tbcir input images (e.g., gain, temperature, etc.).

I lxamplc 1: Processing of lmagc Groups - A table (e.g., signal vs. noise) is produced for each observation (e.g., images at
many exposure times).

PROCIH>lJI{l}
get parameter values from proccdurc  call (e.g., Observation to process)
get curl-cnt value of ‘Iinkid’ from file
incrcmcnt  ‘linkid’ and store value back in file

GIMME queries catalog for certain Observation; outputs list of filenames to process

potential preprocessing of files in list (e.g., dark-current subtraction)
application program proccsscs list of files returning onc or more tables of results

copy table to archival location
SAVMSS catalogs tables’ location
SAVIHSS catalogs list output by GIMMIl

liN1YPROClHJUR13

l;or those tasks needing multip]c files to bc proccsscd sequentially, llxamplcs 2A and 211 show the basic structure of this kind
of proccdurc,  ‘lSbc two examples produce distinctly different kinds of tabular output. Again, the procedure begins by
accessing tbc parameters and the current value of the ‘Iinkid’,  followed by CiIMMI{  extracting from the catalog tbc filenames
for the obscl-vation  being processed. These tiles arc processed sequentially via a loop. Iiach loop proccsscs  the next file in
GIMME’s list and create.s a record (lixamplc 2A) or a column (Uxamplc 21]) in an output table. Programs in the loop arc
supp]icd  each filename by the proccdurc  as nccdcd.



l;xamp]c  2A: Pmccssing  of Images Sequentially - A scalar value (e.g., mean signal) is returned for each image of an
ohscrvation. A table of values vs. image number is crcatc.d.

PROCIH>LJRIl
gcl parameter values from proccdurc  call (e.g., Observation to process)
get current value of ‘linkid’ from file
incrcmcnt ‘linkid’  and store value back in fiIc

GIMM}i queries catalog for ccrlain Observation; outputs list of filenames to process

1 .00P
get next filename from list
get the image number from the VICAR label
application program proccsscs this file rcturnirrg  a scalar value
append this value and the image number to growing columns of values (a two-column table)
liNIJ-I ,001’

copy table to archival location
SAVIilSS  catalogs table’s location
SAWHSS  catalogs list ou[put by GIMMI;

lixalnplc  of resulting table:

IMAGE_NUMBER VALUE
123456 0.1
123457 0 . 2

iii460 0:9

]lxamplc 211:  Processing of Images Sequentially - A table (e.g., amp]itudc vs. frcqucrrcy)  is returned for each image of an
observation. A multi-column table of values vs. image number is crcatcd.

PROC1il)URli
gcI parameter values from proccdurc  call (e.g., Obscrvat  ion to process)
get current value of ‘Iinkid’ from file
incrcmcnt ‘linkid’  and store value back in file

G] MMII queries catalog for certain Observation; outputs list of filenames to process

1.001’
get next filename from list
get the image nrrmbcr  from the VICAR label
application program processes this file returning a table of results
concatcnalc  the table’s columns to a growing multi-column table
I;NII-1 ,001’

copy table to archival location
SAV1 HSS catalogs table’s location
SAVljlSS  catalogs list output by CiIMMtl

1 iNI1-PROC}il>URI  i



.

lixaII)plc  of rcsul(ing  tab]c:

FREQUENCY 1MC;123456 1MG123957 . . .
0.0 1 0 0 0 . 1 0 0 0 . . . .
0.1 200. 150. . . .

. . . . . .
6:EJ i;; 9. . . .

IMG123460
1000.
160.

ii:

8. CONCJ,lISIC)N

‘I’l]clSS calit~ralicJt]  at]alysisl:~ska[  M1l’Swas no[(ic.vcloi~cci f!onl sc]atch, Nc\\,i~al(i\\arcal~(i nc[working  capabiii[ics  wcr’cbl-oughl
[o.gclbcr will] upgracid  versions of pmvcn soflwtwc, ‘1’hccalaloging  d’the rtiw anti proccsscci files cnahicci prwc.ss automation anti
flexibility to make tile cffor[ rcspcmsivc to ti~c instramcnt  dcvclopmcnt [can).

9. ACKN()\}71,1~:1 )(;lth11CN’J’S

'l'l]cat]ti)ors  wisilto tllatlk "l'oll~l,ivcrl]] ore., Cil]cly Kai\nan(illili llarrisfm gui(iinglilc  1SS [cam lbrougi] the ir]s[rumcn[ cicvclopmcnt
ptoccss. ‘1’hanks aiso go to Caro lyn  Porco’s Science I’eam wlm spen( ccmsicicratrle  cflorl valiciating the cnhanceci Mll>S  anaiysis
software. la a(klilion,  Davi(i S t o k e s ,  Yoang Kwrn  a n d  I)in]ilri }Iacflpa(  [hc systcm (icscribcci i]crcin thrcrugil its paces w h i l e
calibmling  both Ihc Ihginccring  ami ti~c. l;ligi]t Mmic.i  vc]-sions of the 1SS cameras,

4. M. IIcncsil an(i M. N401-rill, MVM’7.? 7’VS1{/,.ry.r/cnl Cn/ibr(/[irs// l{c/,~~r/,  J1’1,615- 148,  1975.

‘1’hcrcscalch [icscribc(i in li]is papci  was carried out by Ihc Jet Prcrpuision l,abora(ory,  Caiifmn ia ]nstitutc  of ‘1’ccbnology,  andct-a
con[rac[ wilil Ihc Naticmai Aeronautics anti Space A(in]inistratirrn.


